































VWHQW JUDIW GHSOR\PHQW LQ WKH GLVVHFWHG DRUWD ZDV VWURQJO\ FRUUHODWHG ZLWK WKH H[FOXVLRQ OHQJWK

















0HWKRGV $ UHWURVSHFWLYH FKDUW UHYLHZ VWXG\ RI 9LDEDKQ VWHQW JUDIWV LPSODQWHG LQ SDWLHQWV ZLWK
V\PSWRPDWLF IHPRURSRSOLWHDODUWHU\ LQVWHQW UHVWHQRVLVSHUIRUPHGDW6W(OL]DEHWK0HGLFDO&HQWHU


















%DFNJURXQG/LWWOH GDWD DUH DYDLODEOH UHJDUGLQJ LQÀDSRSOLWHDO DQJLRSODVW\ RXWFRPHV IRU FKURQLF
KHPRGLDO\VLV+'SDWLHQWV6RZHHYDOXDWHGWZHOYHPRQWKFOLQLFDORXWFRPHVRISDWLHQWVRQ+'DIWHU
LQÀDSRSOLWHDODQJLRSODVW\IRUFULWLFDOOLPELVFKHPLD&/,
0HWKRGV 6XEMHFWV ZHUH VHULDO  SDWLHQWV   OHJV  YHVVHOV  ZKR XQGHUZHQW LQÀDSRSOLWHDO





































PLQLPXPOXPHQGLDPHWHUU S  OHVLRQ OHQJWKU SDQGDUHDVWHQRVLV
U  S 7KHUHZDVQRVLJQL¿FDQWFRUUHODWLRQEHWZHHQ))5DQGTXDQWLWDWLYHFRURQDU\















%DFNJURXQG 6WXGLHV XVLQJ PHDVXUHPHQW RI FRURQDU\ IUDFWLRQDO ÀRZ UHVHUYH ))5 WR JXLGH
SHUFXWDQHRXVFRURQDU\LQWHUYHQWLRQKDYHGHPRQVWUDWHGERWKVDIHW\DQGHI¿FDF\ZLWKUHJDUGWRFDUGLDF
HYHQWV5HDOZRUOGORQJWHUPRXWFRPHVXVLQJDQ))5EDVHGUHYDVFXODUL]DWLRQVWUDWHJ\DUHXQNQRZQ
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%DFNJURXQG6R IDU DEVROXWHP\RFDUGLDO UHVLVWDQFH $05 LH WKH UDWLR RI FRURQDU\ SHUIXVLRQ
SUHVVXUH DQG DEVROXWH P\RFDUGLDO EORRG ÀRZ 0%) FRXOG QRW EH REWDLQHG GXH WR WKH ODFN RI
VLPXOWDQHRXVSUHVVXUHDQG0%)PHDVXUHPHQW:HWKHUHIRUHVRXJKWWRTXDQWLI\0%)ZLWKP\RFDUGLDO
FRQWUDVW HFKRFDUGLRJUDSK\ 0&( LQ SDWLHQWV XQGHUJRLQJ FRURQDU\ DQJLRSODVW\ 3&, LQ RUGHU WR
GHULYH$05
0HWKRGV  SDWLHQWV ZLWK VWDEOH FRURQDU\ DUWHU\ GLVHDVH XQGHUZHQW VLPXOWDQHRXV FRURQDU\
SHUIXVLRQSUHVVXUHDQG0%)PHDVXUHPHQW LQFRURQDU\DUWHULHVDQGWKHLU WHUULWRULHVGXULQJDQG









$05 )LJXUH GHFUHDVHG LQ  FDVHV GRWWHG OLQHV DQG LQFUHDVHG LQ  FDVHV VROLG OLQHV0HDQ
LQGLYLGXDO$05GHFUHDVHGIURPWRPP+JPLQJPORUE\S$
SHUIXVLRQSUHVVXUHGURSE\DSSUR[LPDWHO\PP+JLQFUHDVHG$05E\
&RQFOXVLRQV 'HFUHDVHG FRURQDU\ SHUIXVLRQ SUHVVXUH OHDGV WR DQ LQFUHDVH RI $05 7KH KXPDQ










SHUFXWDQHRXV FRURQDU\ LQWHUYHQWLRQ 3&, RI VWHQWHG SDWLHQWV HQFRXQWHUHG DGYHUVH FDUGLDF
HYHQWVZLWKLQ PRQWKV DIWHU LQWHUYHQWLRQ 7KH DLP RI WKLV VWXG\ZDV WR LQYHVWLJDWH WKH UHODWLRQ
EHWZHHQRSWLPXPSK\VLRORJLFDO'(6LPSODQWDWLRQDVDVVHVVHGE\SRVWVWHQWIUDFWLRQDOÀRZUHVHUYH
))5DQGRXWFRPHDWPRQWKV
0HWKRGV $IWHU VXFFHVVIXO '(6 LPSODQWDWLRQ ))5 ZDV PHDVXUHG ZLWK VWDQGDUG PHWKRG0DMRU
DGYHUVHHYHQWVLQFOXGLQJQHHGIRUUHSHDWWDUJHWYHVVHOUHYDVFXODUL]DWLRQDQGDQJLRJUDSKLFLQVWHQW
UHVWHQRVLV,65!ZHUHDVVHVVHGDWPRQWKVDIWHUWKHSURFHGXUH
5HVXOWV (LJKW\ SDWLHQWV PHDQ DJH  PDOH   '(6V XQGHUZHQW FRURQDU\ SUHVVXUH
PHDVXUHPHQWDWPD[LPDOK\SHUHPLD0HDQOHVLRQOHQJWKZDVPP0HDQSRVWVWHQWGLDPHWHU
VWHQRVLVDQG))5ZHUHDQG)LYHDGYHUVHHYHQWDQG,65RFFXUUHG








































IRUSULPDU\3&,ZLWKDVXJJHVWLRQ WKDW WUDQVIHUGLUHFWO\ WR WKH3&,IDFLOLW\UDWKHU WKDQYLDD ORFDO
KRVSLWDOUHVXOWVLQLPSURYHGRXWFRPHV:HWKHUHIRUHVWXGLHGWKHORQJWHUPRXWFRPHEHWZHHQWKHVH
WZRJURXSVRISDWLHQWV
0HWKRGV&OLQLFDOLQIRUPDWLRQZDVDQDO\VHGIURPDSURVSHFWLYHGDWDEDVHRQ67(0,SDWLHQWV
ZKRXQGHUZHQW3&,EHWZHHQ2FWDQG)HEDWD/RQGRQFHQWUH,QIRUPDWLRQZDVHQWHUHGDW
WKHWLPHRISURFHGXUHDQGRXWFRPHDVVHVVHGE\DOOFDXVHPRUWDOLW\SURYLGHGE\WKH2I¿FHRI1DWLRQDO
6WDWLVWLFVYLDWKH%&,6&&$'QDWLRQDODXGLW7KHSULPDU\HQGSRLQWZDV0$&(GH¿QHGDVGHDWK
0,VWURNHDQG795
